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PROCESS FOR DISPERSING PIGMENTS AND 
FILLERS USING CARBOXYLIC ACID ESTERS OF 

TERTIARY ALKYLOLAMINES 

FIELD OF THE INVENTION 

The present invention relates to the use of carboxylic 
acid esters of tertiary alkylolamines for the treatment of 
inorganic pigments and ?llers in order to improve the 
dispersibility of the inorganic pigments and ?llers. 

BACKGROUND OF THE INVENTION 
The dispersing of pigments and ?llers in organic and 

aqueous media, that is, the destruction of the agglomer 
ates formed from the primary pigment and ?ller parti 
cles, is a work operation required in the production of 
paints and other pigmented coating agents, which con 
stitutes a considerable cost factor owing to the neces 
sary expenditure of time and energy. This dispersing 
operation is performed mechanically by means of vari 
ous machines such as kneaders, cylinder mills and ball 
mills. In order to shorten this working operation, the 
pigments or ?llers are treated with organic compounds 
which are intended to decrease the interfacial tension 
between the pigment or ?ller granule and the organic or 
aqueous medium and thus facilitate the dispersion of the 
pigment or ?ller. As far as possible, the action of these 
organic compounds should be limited only to improv 
ing dispersibility without attendant negative phenom 
ena. 

It is already known from US. Pat. No. 1,722,174 to 
treat inorganic pigments and ?llers with stearic acid and 
resinic acid and ammonium soaps thereof in order to 
improve the ability of the pigments and ?llers to dis 
perse. According to data presented in French Patent 
Speci?cation No. 1,276,739, (U.S. Pat. No. 3,015,573) 
triethanolamine or salts thereof serve the same purpose. 
Furthermore, aliphatic amines have already been pro 
posed as agents for improving the dispersing effect. 
When choosing the agents to be used, it has to be borne 
in mind that many additives are products which are not 
compatible with lacquer and which, in addition to the 
desired dispersing effect, also have many undesirable 
properties such as water-solubility and emulsifying 

‘ power. Many of them also lead to attendant negative 
phenomena such as loss of luster of the finished coating 
and delayed drying during formation 'of the, ?lms. 

OBJECTS OF THE INVENTION 

An object of the present invention is the development 
of a process for the production of highly dispersible 
inorganic pigments and fillers. 
Another object of the invention is the development of 

a process for the production of highly dispersible inor 
ganic pigments and ?llers which comprises contacting 
said inorganic pigments and ?llers with esters of ali 
phatic carboxylic acids having 4 to 22 carbon atoms 
with tertiary alkylolamines, and recovering highly dis 
persible pigments and ?llers. 
These and other objects of the invention will become 

more apparent as the description thereof proceeds. 

DESCRIPTION OF THE INVENTION 

According to the present invention there is provided 
a method for producing highly dispersed inorganic 
pigments and ?llers, which comprises contacting said 
pigments and ?llers with esters of aliphatic carboxylic 
acids having 4 to 22 carbon atoms with tertiary alkylol 

0 

40 

45 

65 

2 
amines. These esters can be advantageously used for the 
treatment of inorganic pigments and ?llers, in order to 
bring about an excellent improvement in the dispersibil 
ity of the inorganic pigments and ?llers in organic and 
aqueous media. Both the full and partial esters can be 
used in accordance with the present invention. Pre 
ferrred dispersing agents are the fully esteri?ed prod 
ucts. 
More particularly, the present invention relates to a 

method for producing a highly dispersed inorganic 
pigment or ?ller, which comprises contacting said inor 
ganic pigment or filler with at least one ester of an 
aliphatic carboxylic acid having 4 to 22 carbon atoms 
with a tertiary alkylolamine, and recovering a highly 
dispersed pigment or filler. 
The esters to be used in accordance with the present 

invention can be produced in a generally known man 
ner by heating the acids with the alkylolamines in the 
desired molar ratios, with separation of the water of 
reaction formed. 

Saturated and unsaturated, straight chain and 
branched chain aliphatic carboxylic acids having 4 to 22 
carbon atoms in the molecule, which optionally can be 
substituted by hydroxyl groups, serve as the acid com 
ponent for producing the esters. Preferred are the ali 
phatic carboxylic acids having 6 to 18 carbon atoms in 
the molecule. The acid component of the esters of the 
invention thus includes alkanoic and alkenoic acids, as 
well as hydroxy-substituted alkanoic and alkenoic acids. 
Suitable hydroxy-substituted acids are the mono 
hydroxy alkanoic and alkenoic acids, like hydroxy stea 
ric acid and ricinoleic acid. The acid component of the 
esters of the invention does not have to be a single acid. 
On the contrary, the same satisfactory results can be 
obtained by using esters whose acid component consti 
tutes a mixture of various acids of the above-described 
type. Examples of aliphatic carboxylic acids which are 
useful as the acid component of the esters to be used in 
accordance with the present invention are, in particular, 
caproic acid, Z-ethylhexanoic acid, lauric acid, myristic 
acid, palmitic acid, stearic acid, oleic acid, ricinoleic 
acid, ricinenic acid, hydroxystearic acid, coconut fatty 
acids, soya oil fatty acids and preliminary fatty acids of 
C3-C10 chain length produced during the distillation of 
coconut fatty acids. 

Tertiary alkylolamines, such as dirnethylethanola 
mine, diethylethanolamine, di-i-propylethanolamine, 
methyldiethanolamine, 'ethyldiethanolamine, butyldie 
thanolamine, triethanolamine, and triisopropanolamine, 
can serve as the alcohol component for producing the 
esters to be used in accordance with the present inven 
tion. Preferred among the tertiary alkylolamines is tri 
ethanolamine. 

Tertiary alkylolamines, which are useful as the alco 
hol component of the esters of the invention, include 
compounds of the formula 

wherein R1 is alkyl of l to 8, preferably 1 to 4, carbon 
atoms or hydroxyalkyl of 2 to 4, preferably 2, carbon 
atoms; R2 is alkyl of l to 8, preferably 1 to 4, carbon 
atoms or hydroxyalkyl of 2 to 4, preferably 2, carbon 
atoms; ‘and R3 is hydroxyalkyl of 2 to 4, preferably 2, 
carbon atoms. 
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Esters of aliphatic carboxylic acids with tertiary al~ 
kylolamines to be used in accordance with the present 
invention are, for example, triethanolamine-tri-caproic 
acid ester, triethanolamine-tri-Z-ethylhexanoic acid es 
ter, triethanolamine-tri-lauric acid ester, triethanola 
mine-tri-oleic acid ester, triethanolamine-tri-hydroxys~ 
tearic acid ester, triethanolamine-tri-coconut fatty acid 
ester, triethanolamine~tri-soya oil fatty acid ester, trie 
thanolamine-tri-Cg.10- preliminary fatty acid ester, me 
thyldiethanolamine-di-butyric acid ester,v dimethyle 
thanolamine-valeric acid ester, diethanolamine-di 
myristic acid ester, di-i-propylethanolamine palmitic 
acid ester, ethyldiethanolamine-di-ricinoleic acid ester, 
triethanolamine-di-ricinenic acid ester, triisopropanola 
mine-tri-arachic acid ester, triethanolamine-di-caproic 
acid ester, and triethanolamine-mono-2-ethylhexanoic 
acid ester. 

In the present treatment of the inorganic pigments 
and ?llers to improve their dispersibility in organic and 
aqueous media, the esters of aliphatic carboxylic acids 
having 4 to 22 carbon atoms and tertiary alkylolamines 
are used in quantities of 0.05 to 4 percent by weight, 
preferably 0.1 to 1.0 percent by weight, relative to the 
weight of the pigment or ?ller to be coated in the pro 
cess. This quantity of ester is also the quantity which is 
applied to the pigment or the tiller by virtue of the 
performance of the coating process of the present in 
vention. 
The coating process of the present invention is gener 

ally applicable for thetreatment of inorganic pigments 
and ?llers. Most of said pigments and ?llers are suitable 
as substrates to be coated. Examples of pigments to be 
coated in accordance with the process of the present 
invention are titanium dioxide, zinc sul?de, lithopone, 
zinc oxide, cadmium sulfoselenide, iron oxide, chrome 
tin, cadmium mercury, chromium oxide, zinc chromate, 
cadmium sul?de, etc. Examples of ?llers to be coated in 
accordance with the process of the present invention 
are calcium carbonate, aluminum oxide, aluminum, 
calcium silicate, barium sulfate, diatromaceous earth, 
carbon black, beryllium oxide, barium ferrite, etc. Par 
ticularly good results are obtained when titanium diox 
ide pigments are treated in accordance with the present 
invention. Coating can be effected in a variety of ways. 
For example, coating can be effected during the course 
of production of the pigment, such as during the grind 
ing process where the liquid pigment suspension is sub 
jected to the action of ball mills, pinned disc mills, or 
steam-jet mills, by treating the damp pigment ?lter 
cake, and also by treating the ?nished product pigment 
or ?ller. - 

It is, therefore, irrelevant whether the pigments have 
already been subjected to inorganic after-treatment, as 
is frequently the case with, for example, titanium diox 
ide, which has been after-treated by precipitation of 
aluminum oxide and/ or silicon dioxide. 

In the process of the present invention, for the treat 
ment of inorganic pigments and ?llers, the esters of 
aliphatic carboxylic acids and tertiary alkylolamines 
can be used directly as such, as aqueous suspensions, 
possibly with the joint use of suitable surfactants, or as 
solutions in organic solvents such as benzine. When 
surfactants are jointly used to produce the aqueous 
suspensions of the esters to be used in accordance with 
the present invention, special care has to be taken that 
the surfactants used do not have any detrimental effects 
on the properties of the coating agents and the ?lms 
produced therewith. The aqueous suspension or organic 
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4 
solvent solution employed in the coating process of the 
invention can advantageously contain approximately 
1.5 to 3 parts by weight of water or organic solvent, 
respectively, to one part by weight of pigment or filler 
to be treated. The coating step is suitably conducted at 
a temperature between about 20° and 40° 'C., very ad 
vantageously at room temperature. The pigments or 
?llers are contacted with the esters used in accordance 
with the present invention for a time suf?cient to ensure 
good coating and subsequent improved dispersibility. 
The treatment time required in any given case can be 
readily determined through routine experimentation. 
The coating operation can advantageously be per 
formed, for example, by agitation together of the pig 
ment or ?ller to be coated and a solution or aqueous 
suspension of an ester of the invention for a period of 
about 5 hour to 2 hours. 
The present invention will now be further illustrated 

by way of the following examples and comparative 
experiments, without, however, it being limited thereto. 

EXAMPLE 1 

A titanium dioxide of the rutile type (commercial 
product “Bayertitan RuU-2”), produced by the sulfate 
method and inorganically after-treated by precipitation 
of aluminum oxide, was used as the pigment to be 
coated. Triethanolamine tricaproic acid ester, produced 
in the following manner, was used for the organic coat 
mg. 

149 gm of triethanolamine (1 mole) and- 348 gm of 
caproic acid (3 moles) were heated to temperatures of 
from 140 to 200° C. in an agitating ?ask with the addi 
tion of a small quantity of toluene acting as an entrainer 
and with the use of a separator for removal of the water. 
52 ml (theory=54 ml) of water from the esteri?cation 
reaction had been separated after 8 hours. The acid 
number was 10.4. The crude ester was distilled after the 
toluene had been driven off. The main distillation run 
amounted to 86.5% of theory and had the following 
characteristic values: I 

Boiling point: l92°—l95° C. at 0.2 mm Hg 
% N according to Kjeldahl: 3.27 (calculated 3.13) 
% tert. N: 3.23 (calculated 3.13) 
Acid No: 0.5 
Color: Light yellow oil 
Coating was effected with solutions of triethanola 

mine-tricaproic acid ester in light benzine having a 
boiling point of 60° to 95° C. 

100 gm of titanium dioxide were intensively agitated 
with 250 ml of a light benzine solution containing the 
ester for % hour, and the benzine was subsequently dis 
tilled off at approximately 100° C. under application of 
a vacuum (water jet pump). 
Three tests (a-c) were carried out in accordance with 

the coating procedure described in the immediately 
preceding paragraph, with the following. quantities used 
in the tests: 

(a) 0.2 gm of triethanolamine-tricaproic acid ester in 
250 ml of light benzine, 

(b) 0.4 gm of triethanolamine-tricaproic acid ester in 
250 ml of light benzine, 

(c) 0.8 gm of triethanolamine-tricaproic acid ester in 
250 ml of light benzine. - 

The pigments coated according to the above 
described procedure were tested in the following man 
ner. For the purpose of comparison, the non-treated 
pigment was included as test (d) in the experiments. 
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Dispersions of each of pigments (a) and (d) were 
prepared. The dispersion was made up by agitation for 
a period of 60 minutes of the following dispersing mix 
tures shown in Table 1 in a mechanical shaker (so-called 
“Paint Conditioner”, Model 5100, manufactured by the 
?rm Red Devil/U.S.A.) in 250 ml wide-necked ?asks 
charged with 75 gm of glass beads having a diameter of 
3 mm. 

5 
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_ EXAMPLE 2 

' vAn ester‘was produced ‘from triethanolamine and 
2-ethyl-hexanoic acid in the same manner as in Example 
1. The triethanolamine-tri-Z-ethyl-hexanoic .acid ester 
was obtained in- the form of a yellow oil having the 
following characteristic values: 
Acid number: 0.4 

TABLE 1 

Dispersing preparation or lacquer a i ' b c d 

Titanium dioxide 18.036 gm 18.072 gm 18.144 gm 18.00 gm 
Quantity of coating substance in %, - ‘ 

relative to pigment , 0.2 0.4 0.8 None 

Air-drying alkyd resin with 48% oil, I ' 

55% in xylene - test benzine 

(= commercial product Alkydal F 48 
manufactured by the ?rm Bayer) 24.0 gm 24.0 gm 24.0 gm 24.0 gm 

’ Test benzine 10.0 gm 10.0 gm 10.0 gm 10.0 gm 

Xylene 1.4 gm 1.4 gm 1.4 gm 1.4 gm 

Each of the preparations of Table 1 was diluted under 
agitation with 80 gm of the following mixture to form 
the ?nished paint. ' . ~ ‘ 

72 gm of alkyd resin (as above) 
2.0 gm of test benzine 
1.4 gm of xylene - 
1.0 1 gm of silicon oil (1% in xylene - Type AK 35 

manufactured by the ?rm 
Wacker) 

1.46 gm of lead octoate (24% Pb) 
0.46 gm of cobalt octoate (6% Co) 
0.28 gm of manganese octoate (6% Mn) , 
1.4 gm of methyl ethylketoxime (55% in test 

benzine) 
80.0 gm 3 

14.2 gm of the following dispersed-out black paste 
were added to the lacquer thus obtained and the mixture 
was homogenized. _ _ 

18 gm of soot (Flammruss 101, Degussa—-so-called 
“Lamp Black”) 

180 gm of alkyd resin (as'above) 
60 gm of test benzine 
26 gm of xylene 
The tinted lacquer produced was applied to glass 

vplates by means of a draw straightedge of 100 um and, 
after drying, the re?ectance value 'was determined at 
420 nm by means of the colorimeter PM Q II manufac 
tured by the ?rm C. Zeiss. A higher reflectance value is 
tantamount to a greater brightening capacity which is 
contingent on improved dispersion of the white pig 
ment. The following re?ectance values shown in Table 
2 were obtained: ' 

TABLE 2 
Lacquer Ester in % Re?ectance Value at 420 nm 

a 0.2 ‘29.9 
b 0.4 ‘30.1 
c _> ( 0.8 30.1 

d 0 v 29.4 

It can be seen from the values obtained that the 
brightness and thus the dispersion are clearly improved 
by 0.2% of triethanolamine-tri-caproic acid ester, rela 
tive to the titanium dioxide, and are considerably im 
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% ‘tert. N: 2.7% (theory=2.66%) 
Boiling range: 204° to 215° C. at 0.1 mm Hg 
Titanium dioxide was coated with 0.5% of this ester 

in accordance with the method given in Example 1. The 
coated pigment was tested in accordance with the pro 
cedure given in Example 1. The tinted lacquer thus 
produced had a re?ectance value of 30.8 to 420 nm. On 
the other hand, an identical lacquer produced with a 
titanium dioxide which had not been coated with the 
ester, exhibited a re?ectance value of only 29.4. The 
difference of 1.4 between the two values shows the 
excellent dispersibility of the coated pigment. 

EXAMPLE 3 
74.5 gm of triethanolamine (0.5 mole) and 423.0 gm of 

a technical grade soya fatty acid having the acid num 
her‘ 199 (1.5 mole) were heated in an agitating ?ask for 
six hours to 150° to 190° C. on a descending cooler, with 
nitrogen being passed over the reactants. 24 ml of water 
from the esteri?cation reaction were separated and the 
acid numbery'was 20. A vacuum of approximately 18 
mm Hg was subsequently applied at 180° C. in order to 
carry out the esteri?cation reaction to as far an extent as 
possible. The undistilled ester obtained was liquid and 
of a light brown color. The acid number was 9.2. The 

, tert. N was determined to be 1.5% (theory: 1.49). 

50 

55 

65 

proved by 0.4 and 0.8% of triethanolamine-tri-caproic ' 
acid ester, relative to the titanium dioxide. 

Titanium dioxide was coated with 0.5% of the trie 
thanolamine-trisoya oil-fatty acid ester in accordance 
with the method given in Example 1. The coated pig 
ment was tested in- accordance with the procedure 
given in Example 1. The tinted lacquer thus produced 
hada re?ectance value of 30.0 at 420 nm, compared 
with 29.4 in the case of an, identical lacquer containing 
non-coated titaniumdioxide. ' ' 

EXAMPLE 4 

49.7‘ gm of. triethanolamine 6 mole) and 315.0 gm of 
technical grade l2-hydroxy stearic acid (acid num 
ber=178, hydroxyl number: 158) (:1 mole) were 
esteri?ed in the manner described in Example 3. The 
ester obtained had a .brown color and solidi?ed at ap 
proximately 50° C. Titanium dioxide was coated with 
0.3%_ of this triethanolamine-tri-12-hydroxy stearic acid 
ester in accordance with the method given in Example 
1. The coated pigment was tested in accordance with 
the procedure given in Example 1. The tinted lacquer 
thus produced had a re?ectance value of 30.0 at 420 nm, 
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compared with 29.4 in the case of an identical lacquer 
containing non-coated titanium dioxide. 

EXAMPLE 5 

Titanium dioxide of the rutile type was coated with 
1% of each of the following products in the manner 
described in Example 1: ' ' 

(a) Triethanolamine-tri-Z-ethyl-hexanoic acid ester 
(of. Example 2) 

(b) Triethanolamine 
(c) Soya alkyl-1,3-propylenediamine 
For the purpose of comparing the in?uence of the 

above coated pigments on the drying properties of paint 
?lms, these coated pigments were used in an air-drying 
lacquer of the following composition: 

58.0 parts by weight of alkyd resin having a 
content of 65% cotton-seed oil, 
dissolved in 60% test benzine 

(commercial product Synthalat 
Cf 61, manufactured by the 

?rm Synthopol Chemie, 
Buxtehude). 

1 1.6 
290 

parts by weight of test benzine 
parts by weight of titanium dioxide (a or b or 

c or without coated pigment, 
as control experiment) 

parts by weight of Ca-naphthenate (4% Ca) 
parts by weight of Co-naphthenate (6% Co) 
parts by weight of Pb-naphthenate (24% Pb) 
parts by weight of Methyl-ethyl ketoxime 

0.4 
0.4 
0.4 
0.2 

The drying behavior was tested by means of a Uni 
versal Drying-time Measuring Apparatus (model 338 
manufactured by the ?rm Erichsen, Hemer-Sundwig). 
This apparatus operates on the following principle: 
The paints to be tested are applied to glass plates 

(350X25X 10 mm) by means of a ?lm-drawing device 
(gap width 200 pm) under identical conditions and are 
clamped in the measuring apparatus adjacent to one 
another. A ball-headed pin is introduced into each ?lm 
sample and is uniformly guided through each ?lm sam 
ple over a distance of 24 cm for 24 hours under uniform 
pressure. Each ball-headed pin leaves a track in the ?lm 
within the running time, the nature and length of the 
track being evaluated in the following manner as an 
indication of the drying behavior: 

Distance covered in centimeters by the ball-headed 
pin from the instant at which it is applied until the com 
mencement of a visible track = duration of the surface 
drying time in hours - 

Distance covered in centimeters by the ball-headed 
pin from the instant at which it is applied until the ?lm 
splits = time for attaining of bone-dryness in hours 

Distance covered in centimeters by the ball-headed 
pin from the instant at which it is applied until the termi 
nation of the visible track or the end of the cracked ?lm 
= time for attaining of complete dryness in hours. 
Each centimeter of the distance covered corresponds 

to 1 hour. A comparison test of the drying characteris 
tics of the ?lms resulted in the following values: 

TABLE 3 

Lacquer containing 
T102, coated with Time rguired in hours for 
1% of the following Surface Bone Complete 
products DryingDrying 4 Drying 

Triethanolamine-tri-2- . 

ethyl-hexanoic acid 1.2 ~ 2.6 10.7 
ester in accordance with 

8 
TABLE 3-continued 

' Lacquer containing 
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TiOz, coated with Time required in hours for 
1% of the following Surface Bone Complete 
products DryingDrying Drying 

the invention 
Triethanolamine 1.5 5.1 18.4 
Soya alkyl-l,3-propy 
lenediamine 1.5 4.0 12.2 
Control preparation 
(No coated pigment) 1.0 2.8 12.4 

The following can be seen from the values given in 
Table 3: ' _ 

I: Drying is virtually not delayed by the triethanola 
mine-tri-Z-ethyl-hexanoic acid ester used in accor 
dance with the present invention. 

II: Bone-drying and complete drying are considera 
bly delayed by triethanolamine. 

III: Bone-drying is clearly delayed by soya alkyl-l,3 
propylenediamine. 

EXAMPLE 6 

149 gm of triethanolamine (1 mole) and 232 gm of 
caproic acid (2 moles) were heated in an agitating ?ask 
to 140° to 190° C. for 12 hours in a descending cooler. 
35.5 ml of water from the esteri?cation reaction were 
separated (theory=36 ml). The triethanolamine-di 
caproic acid ester remaining in the ?ask had the follow 
ing characteristic values: 

Color: Light yellow oil 
Acid No: 2.1 ' v 

% N: 4.15 (calculated 4.06) 
Titanium dioxide R was coated with 0.8% of this 

triethanolamine-di-caproic acid ester in accordance 
with the method given in Example 1. The coated pig 
ment was tested in accordance with the procedure 
given in Example 1. The tinted lacquer produced 
thereby had a re?ectance value of 30.1 at 420 nm, com 
pared with 29.0 in the case of an identical lacquer con 
taining non-coated titanium dioxide. 

EXAMPLE 7 

N-methyl-diethanolamine-di-oleic acid ester was pro 
duced in accordance with the method of Example 3 
from 60.4 gm (0.5 mole) of N-methyl-diethanolamine 
and 275 gm (1 mole) of a technical grade oleic acid‘ (acid 
number 204, iodine number 92). The product obtained 
had the following characteristic values: 

Color: Light yellow oil ' 
Acid No: 7.1 
% (N: 2.45 (calculated 2.21) 
Titanium dioxide R was coated with 1% of this N 

methyl-diethanolamine-di-oleic acid ester in accor~ 
dance with the method given in Example 1. The coated 
pigment was tested in accordance with the procedure 
given in Example 1. The tinted lacquer produced 
thereby had a re?ectance value of 30.0 at 420 nm, com 
pared with 29.0 in the case of an identical lacquer con 
taining non-coated titanium dioxide. 

EXAMPLE 8 
A quantity of 0.5 percent by weight of the trie 

thanolamine-tri-2-ethylhexanoic acid ester described in 
Example 2‘was coated on an iron oxide yellow pigment 
(commercial product of the ?rm‘Bayer; “Type 920”) in 
the manner described in Example 1. The dispersibility 
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of the treated and non-treatment pigment in an aqueous 
medium was tested in the following manner: 

100 gm of an aqueous 1 percent by weight hydroxy 
ethyl cellulose (commercial product Natrasol 250 HR 
of the ?rm Hercules) were weighed into a 250 ml beaker 
(diameter: 6 cm; height: 11 cm). 50 gm of the pigment 
was added and was stirred in manually by means of a 
glass rod. Dispersion was effected by means of an agita 
tor whose shaft was provided with a toothed disc with 
a 4 cm diameter. The agitating disc was immersed cen 
trally into the pigment paste to the point where the disc 
was at a distance of 1 cm from the bottom of the beaker. 
Agitation was subsequently effected for 5 minutes at 
1000 rpm. 30 gm of an aqueous plastics material disper 
sion (53 percent by weight dispersion of a vinyl acetate 
acrylic acid copolymer; commercial product Mowilith 
DM 5 by the ?rm Hoechst) and 3 drops of anti-foaming 
agent (commercial product Dehydran of the ?rm Hen 
kel) were then added. These additives were agitated 
manually. 

Samples of the pigment dispersions were drawn out 
on a glass plate by means of a drawing box having a gap 
height of 200 um and width of 6 cm. The dried films 
were assessed visually according to value stages 0 to 5, 
wherein 0 signi?es no visible pigment agglomerates 
(dots), and 5 signi?es a large number of visible pigment 
agglomerates. ; 

The pigment coated with triethanolamine-tri-Z-ethyl 
hexanoic acid ester resulted in the value 2, and the non 
treated pigment resulted in the value 5. 
The preceding specific embodiments are illustrative 

of the practice of the invention. It is to be understood, 
however, that other expedients known to those skilled 
in the art, or disclosed herein, may be employed without 
departing from the spirit of the invention or the scope of 
the appended claims. - 

20 

25 

30 

35 

45 

50 

55 

65 

10 
We claim: 
1. In a process for treating titanium dioxide pigments 

and iron oxide pigments with a dispersing agent in order 
to improve their dispersibility in organic and aqueous 
media, the improvement comprising utilizing at least 
one ester of at least two moles of an aliphatic carboxylic 
acid having 6 to 18 carbon atoms in the molecule and 
selected from the group consisting of alkanoic acids, 
alkenoic acids, hydroxy substituted alkanoic acids and 
hydroxy substituted alkenoic acids with a mole of a 
tertiary alkylolamine selected from the group consisting 
of triethanolamine and an N-methyl-diethanolamine as 
the dispersing agent. 

2. The process of claim 1, wherein the ester is fully 
esteri?ed. 

3. The process of claim 1, wherein the ester is used in 
an amount of from 0.05 to 4 percent by weight, relative 
to the weight of the pigment to be treated. 

4. The process of claim 3, wherein the ester is used in 
an amount of from 0.1 to 1.0 percent by weight, relative 
to the weight of the pigment to be treated. 

5. The process of claim 1, wherein the pigment to be 
treated is titanium dioxide. 

6. The process of claim 1, wherein the ester is par 
tially esteri?ed. 

7. The process of claim 1, wherein the ester is a mem 
ber selected from the group consisting of triethanol 
amine tricaproic acid ester, triethanolamine tri-Z-ethyl 
hexanoic acid ester, triethanolamine-trisoya oil fatty 
acid ester, triethanolamine-tri-lZ-hydroxy stearic acid 
ester, triethanolamine-di-caproic acid ester, and N 
methyl-diethanolamine-di-oleic acid ester. 

8. Iron oxide treated by the process of claim 1. 
9. Titanium dioxide treated by the process of claim 1. 
10. The process of claim 1 wherein tertiary alkylola 

mine is triethanolamine. 
1i i # * * 
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